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Book Review 
Algebraic Structure Theory of Sequential  Machines. By J. HARTM~N:S 
AND R. 7D'~. STEARNS. 
From 1960 through 1964, J. Hartmanis  and R. E. Stearns publ ished a series of 
papers expounding some fundamental  ideas on the coding of internal states of 
sequential  machines and its relat ion to information flow within the machines. The 
present volume, which is a union of these papers, smoothed, and with a few more 
topics added, should be very welcome to students having a research interest in 
the coding of internal  states. Via systematic analysis of the motions of subsets of 
the state set, the authors i l luminate questions of series and parallel decomposi- 
t ion, state spl itt ing, feedback, and errors. 
It is curious that  the subject matter  of this volume is narrower, while its poten- 
tial readership is wider, than one might at first expect. The authors, wisely, have 
made no attempt o be comprehensive; absent, for example, is any consideration 
of how properties of a machine may be reflected in the ideals of its semigroup ; the 
algebraic features of hazard-free assignment (what few there are) are not men- 
tioned, nor is the vast algebraic theory of l inear automata.  On the other hand, the 
material  included is so fundamental  that  it should be of interest, not only to de- 
signers of sequential circuits, but to anyone who deals with models whose internal 
states move in response to external influences. 
Those with a special interest in this book may wish to read the detailed com- 
ments that  follow. 
1. I hope the statement on page v that  finite automata re "abstract  models of 
digital computers" does not discourage researchers from using finite automata s 
(1) caricatures of dynamical systems, (2) mental  pictures of finite transformat ion 
semigroups, or (3) (conceivably) models for certain biological processes. 
2. A reader unacquainted with the vagaries of mathemat ica l  syntax may hesi- 
tate on page 2 where " f : s  ---+ T"  is sometimes a noun, sometimes a sentence. 
3. FigtLre ].3, the welcome first physical picture of a sequential machine, would 
be even more physical (and to me more welcome) if it had some delay in the feed- 
back loop. 
4. In this, as in all works on finite automata,  the system of notat ion used is less 
than  beautiftfl; no reader, however, should ridicule it unless he can do better.  
Fortunately,  no notat ion is yet standard in this field and hope springs eternal 
that  someone will soon invent a really pleasant one. 
5. Definition 1.14 on page 28 is unlikely to look natural  to the unin i t iated;  an 
informal explanation of why ~ has to have subsets as values would be welcome. 
In fact, those informal comments that  are sprinkled throughout the volume are 
life savers- - I  wish there were more. 
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6. Engineering students will appreciate the remarks on computational pro- 
cedure (e.g., those on page 73). 
7. A symbol index would be an extremely welcome addition to this volume. 
8. A reader who is tempted to supply the proofs omitted in Section 7.4 might 
appreciate some estimate of their difficulty. So far as I know, Theorem 7.7 is easy, 
Lemma 7.3 is somewhat harder, and Theorem 7.6 is quite nasty. 
9. A subtle error in the proof of Lemma 7.7 has been unearthed by Abraham 
Ginzburg. The difficulty can be rectified by removing the max operator from the 
second equation on page 202 and instead applying max individually, for each A in 
4~*, to the set of all blocks of x* -- ¢* that are subsets of A. 
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